Kansas Interim Assessment Validity Evidence Based on the Relationship between Interim and Summative Assessment Scores
The primary purposes of an interim assessment system are (1) to identify broad problems with curriculum and/or instruction within a school year and (2) to identify specific students who need significant extra help in mastering the year's curriculum. Both of these purposes might lead to the modification or addition of instructional programs or supports. To these end the correlation of interim assessment results with year-end assessments that schools use as measures of adequate yearly progress is a critical component of any validation effort.
A limited number of previous studies have shown a strong relationship between interim assessment and summative assessment scores. This brief literature review will focus on relationships for mathematics tests. Brown and Coughlin (2007) reported the correlations between the TerraNova (which was not designed to be an interim assessment but is used as such by some schools) and the Pennsylvania System of School Assessments as ranging from 0.67 to 0.82. Williams (2008) studied the relationship between the Texas benchmark test system and the Texas Assessment of Knowledge and Skills for reading and math of fourth grade students.
Benchmark assessments were administered in October, December, and March and the summative assessment was administered in April. Correlations with the summative assessment, based on samples of over 4,000 students, were .58, .58, and .55 for the scores from the three benchmark administrations. Underwood (2010) 
Data Source
Data for this study came from 91,716 grade 3-8 mathematics test records that were produced by the Kansas Interim Assessment System during the 2010-11 school year. For the analyses described in this paper, records were removed for any of the following reasons:
• student did not also participate in year-end summative assessment,
• student did not finish all items on each section,
• student tested for so little time (fewer than 10 minutes) that results were considered untrustworthy as a measure of true student performance, or
• student tested for so long a time (more than 60 minutes) that results were considered untrustworthy as a measure of true student performance.
The resulting data set contained 42,866 interim assessment test records from 27,640 unique students. This represents approximately 13% of all Kansas students in grades 3-8. For analyses of student growth, only 3,589 students who participated in all three interim assessment windows were included to ensure that gain score estimates were not affected by teacher choice of which students would participate in each testing window. Table 1 presents the sample size (n), mean, and standard deviation of (1) all students who participated in the summative state assessment (Total State), (2) all students who took the interim assessment (Total Interim), and (3) students having all three interim assessment scores (Sample) for grades 3-8. In looking at Table 1 , it is important to remember that although each grades' score scale ranges from 0-100, no vertical equating has been performed so there is no appropriate way to compare results within any single column. In Table 1 , we can see that the students with complete interim data (column 7) had slightly higher mean scores than typical students at their grade who participated in the interim assessment (column 6), who in turn had higher mean scores than the group of all students who participated in the summative assessment (column 5). The slightly higher mean scores of the Total Interim group compared to the Total State group is especially interesting in that Broadus, Kingston, and Kramer (2011) noted that the interim assessment sample has a higher proportion of demographic groups that typically score below average. For example, 44-47% of the participants in the interim assessment population (depending on the interim window) received free or reduced lunch, versus 40% of the entire state. While intriguing, this finding is insufficient to conclude that use of the interim assessment leads to improved state summative assessment scores. It might be that teachers who chose to participate with the interim assessment tended to be more willing to try innovative instructional approaches and this served as a causal factor. Also, at each grade level summative assessment scores of the students who participated in all three interim assessments (last column) had a lower standard deviation than the entire group of students who participated in the interim assessment system (penultimate column), which in turn, in all but 5 th grade, was lower than the standard deviation for the entire state (antepenultimate column). There is insufficient evidence to support any particular hypothesis for why this has occurred. Self-selection is one possibility.
Descriptive Statistics

Mean Growth
Figure 1 presents the scaled scores by assessment window for those students who participated in all three interim assessment windows and took the summative assessment. Table 2 presents the mean and standard deviation of growth for the sample from each interim administration test score to the summative administration score. In addition, it presents the percent of score changes that are greater than or equal to one scaled score point. 
Regression Assumptions
While most prediction studies in the social sciences assume a linear relationship between measures of aptitude or achievement it is best to check one's assumptions. This is especially true for this study since issues of motivation could interfere with student performance. While this was not assessed explicitly, we did look at the linearity of regression. to .6164, a difference that is not statistically significant.
While the assumption of heteroscedasticity was not explicitly tested, all scatter diagrams were visually inspected and none appeared problematic. Residual plots were also inspected and deemed to not be problematic. Table 3 shows the correlations between the scores from each interim administration and the summative administration. With one exception, the correlation between interim and summative scores is higher for administrations temporally closer to the summative administration. That is, the correlation for Interim 3 is higher than that for Interim 2, which in turn is higher than that for Interim 1. The exception is for grade 3 where Interim 3 correlates with the summative scores .01 less than does Interim 2. Table 4 is an expansion of Table 3 that also includes multiple correlations for predicting summative test scores from the combination of Interim 1 and Interim 2 scores and the combination of Interim 1, 2, and 3 scores (in the fourth and sixth columns, respectively). From Table 4 , we can see that the prediction of summative scores improve when scores from both interim windows 1 and 2 compared to only using the scores from window 2. Based on the way multiple regression works, this must always be the case in the validation sample.
Correlations
However, the correlations remain higher when corrected for shrinkage (that is, when statistically
corrected to estimate what the multiple-correlation would be in a cross-validation sample).
Moreover, the prediction of summative scores from the first two interim scores is better than the third interim score for four of the six grades (comparing columns four and five). This is a useful finding in that by the third interim window there is little time available for a within-year programmatic response to interim scores. Nonetheless, the improved prediction of summative scores from all three interim scores, as shown in the last column of Table 4 , is of practical as well as statistical significance. For example, the increase in correlation from .70 to .76 is reflected in about a 10% reduction in the standard error of the predicted score. Table 5 shows the linear regression equations for predicting summative scores from the interim scores of each administration as well as the multiple regression equation for predicting summative scores from interim scores from the first two and all three windows. A subscript of zero indicates the intercept and all other subscripts indicate the slope for scores from the subscripted administration window. Correlations may have been limited by the easiness of the tests and a ceiling effect due to the score scale which limited the ability of both the interim and summative assessments to differentiate among relatively high proficiency students.
Regression
Recommendations and Future Research
The slightly higher than state average performance of students who participated in the interim assessment is interesting and worthy of follow-up analyses. Among other possibilities,
we could look at the previous year summative scores of students who did and did not participate in the interim assessment program.
Some of the impact of ceiling effect could be reduced by using theta estimated rather than scaled scores. This might increase the predictive ability of the interim assessments.
These analyses were based primarily on the students who took all three interim assessments and thus the sample is limited in size. We expect greater use of the interim assessments in 2011-12 and expect that these and other analyses should be replicated.
